T he United States has recently experienced influenza vaccine shortages because of manufacturing problems and distribution delays. 1 During the 2004-2005 season, only 61 of the expected 100 million influenza vaccine doses were available to the US market after 1 of the 2 licensed companies withdrew their product. 1, 2 The Centers for Disease Control and Prevention (CDC) recommended that available vaccine be reserved for persons at high risk for influenza-related complica-tions and close contacts of high-risk persons. 1 That year, vaccine coverage levels were lower among those prioritized for influenza vaccination, including older adults, long-term care residents, and health care workers. 3, 4 Only 63% of elderly persons and 46% of adults with chronic conditions who tried were able to obtain the influenza vaccine. Half of adults in high-risk groups did not attempt to get the vaccine, often citing vaccine shortage as an important reason. 5 Ironically, when the influenza season ended, 4 million doses remained undistributed, highlighting the need to improve the supply and demand match.
To better understand where consumers obtain influenza vaccine in the setting of limited vaccine supply, we compared influenza vaccine coverage rates and place of vaccination for persons in different risk groups during the 2004-2005 influenza season with the 2003-2004 "nonshortage" baseline.
Methods. We used validated data from the Behavioral Risk Factor Surveillance System (BRFSS), a telephone survey conducted by state health agencies (in collaboration with the CDC) in all 50 states, the District of Columbia, Guam, Puerto Rico, and the US Virgin Islands. Noninstitutionalized adults 18 years and older were selected through random-digit dialing. Data were compiled year round and adjusted for the probability of selection of a telephone number, number of adults and telephones in a household, and age and sex to ensure that the distribution of this weighted sample mirrored population estimates by the US Census Bureau. 6 The 2004 and 2005 BRFSS surveys included questions on demographic characteristics, including selfreported race and ethnicity, chronic diseases, and influenza vaccination information. Interviewers in all states and territories asked "A flu shot is an influenza vaccine injected into your arm. During the past 12 months, have you had a flu shot?" and "During the past 12 months, have you had a flu vaccine that was sprayed in your nose?" (FluMist; MedImmune Vaccines, Inc, Gaithersburg, Maryland). Those in California, Maine, Minnesota, New Hampshire, Ohio, Vermont, Wisconsin, and Wyoming were also asked "At what kind of place did you get your last flu shot/spray?" Response rates by these participating states ranged from 39.0% to 63.2% in 2004 7 and 38.7% to 61.3% in 2005. 8 Data were restricted to responses from the first 6 months of 2004 and 2005 surveys to correspond with the 2003-2004 and 2004-2005 seasons, respectively. We then compared influenza vaccination rates and place of vaccination for persons in various risk groups by 2 analysis using SUDAAN software (Research Triangle Park, North Carolina). This study was approved by the University of Washington institutional review board. c Answered "yes" to "Do you have any kind of health care coverage, including health insurance, prepaid plans such as HMOs, or government plans such as Medicare?" and "no" to "Have you ever served on active duty in the US Armed Forces, whether in the regular military or in a National Guard or military reserve unit?" d Answered "yes" to "Have you ever served on active duty in the US Armed Forces, whether in the regular military or in a National Guard or military reserve unit?" Table 1) . This included older adults in all racial groups, except for non-Hispanic blacks, who had a significantly higher vaccination rate. Adults 65 years and older with asthma or diabetes did not experience a significant reduction in vaccination rates, and this group reported higher rates than elderly persons without these comorbidities. In contrast, younger adults aged 18 to 64 years with asthma or diabetes had almost a 12% absolute reduction in vaccine coverage during the vaccine shortage year.
Results
The elderly persons and adults with high-risk conditions were primarily vaccinated in a physician's office or health maintenance organization, locations that provided approximately half of all doses during both nonshortage and shortage seasons ( Table 2) . Vaccinated adults aged 18 to 64 years who had asthma or diabetes were more likely to receive vaccine in the physician's office or health maintenance organization during the vaccine shortage. The elderly participants reported no significant change in their place of vaccination between the 2 seasons.
During the vaccine shortage season, the majority of vaccine recipients at most sites were elderly, who composed 74% of those who received vaccine in community centers, 50% of those who received doses in the physician's offices or health departments, 40% of those who received vaccine in other clinics or health centers, and only 2% of those receiving vaccine in the workplace. Elderly non-Hispanic blacks were more likely to visit their physician's office (54.2% vs 66.2%), community center (0.7% vs 2.0%), or store (1.5% vs 6.6%) during the shortage season (P=.50).
Comment. The 2004 US influenza vaccine shortage was
associated with significantly lower vaccination rates among those belonging to priority groups, including younger high-risk adults and elderly persons. Vaccine shortages resulted in a greater proportion of younger highrisk patients seeking vaccinations at their physician's office. Vaccine shortage did not alter the site for receiving vaccination among older adults, suggesting that those who were unable to receive vaccinations from their usual places did not seek or find vaccines elsewhere.
Our results differ from those reported by Santibanez and colleagues, 9 who found that the delayed availability of the 2000-2001 influenza vaccine did not affect influenza vaccination rates in elderly persons but did alter the site of vaccination. More elderly persons in that study received vaccinations at community clinics or senior citizen centers if their physician's supply of vaccine arrived late, compared with the elderly persons enrolled in a clinic that received vaccine on time. These differences in findings may be explained by the degree of vaccine delay and shortage and by temporal and regional variations. As future vaccine shortages could lead to other patterns in the ways patients obtain vaccines, it is important to develop mechanisms to rapidly identify and overcome barriers to vaccination.
A poll taken during the 2004 influenza vaccine shortage revealed that many did not seek vaccination for reasons such as concerns over its safety and effectiveness and underestimation of the severity of influenza illness and complications. 10 Zimmerman and colleagues 11 reported a change in elderly patients' attitudes during the 2000-2001 influenza vaccine shortage, compared with the previous nonshortage year. More elderly persons were concerned about the vaccine, and fewer understood its importance or reported receiving a recommendation from their medical providers to get vaccinated. A health care provider's recommendation to receive vaccination is highly effective 12, 13 and is important even if vaccines are not readily available at the time of patient encounter.
The main limitation of this study is that BRFSS summarizes aggregate patterns during the influenza season. Questions regarding place of vaccination were only posed in selected states, potentially obscuring local and regional variations that may have occurred. There may have been nonresponse bias, given an overall response rate of about 50%, and selection bias, since BRFSS is a landline telephone-based survey. Nevertheless, during vaccine shortage, efforts should be made to provide vaccines to physicians' offices and assist elderly patients in finding alternate vaccination locations. 
